Selective permeability of the blood-uterine lumen barrier in rats: importance of molecular size.
To investigate the influence of molecular size on the abilities of polar, nonelectrolytic substances to diffuse passively across the blood-uterine lumen barrier, the abilities of [3H] mannitol, [3H] sucrose and [3H] inulin (mol. wt. 182, 342 and 5200, respectively) to enter uterine luminal fluid from blood were compared in immature, ovariectomized rats implanted for 3 days with Silastic capsules containing estradiol. Relatively constant serum radioactivity concentrations were achieved for the period of 1-4 h after intravenous injection of the test substances by tightly ligating the renal pedicles of all animals prior to injection. Although uterine fluid radioactivity concentrations for [3H] inulin increased significantly between 1 and 4 h after injection, those for [3H] sucrose and [3H] mannitol did not change significantly with time, thus preventing calculation of conventional permeability indices. Therefore, the ratios of uterine fluid to serum radioactivity concentrations 2 h after intravenous injection of the test substances into animals with ligated renal pedicles were determined; the ratios (means +/- SEM) for [3H] mannitol, [3H] sucrose and [3H]-inulin were 0.11 +/- 0.015, 0.038 +/- 0.011 and 0.037 +/- 0.012, respectively. As indicated by these ratios, the rate of transfer into the uterine lumen of [3H] mannitol relative to that of [3H] sucrose was markedly greater than predicted by the ratio of their respective aqueous diffusion coefficients at body temperature. This disproportionality suggested that diffusion across the blood-uterine lumen barrier by some substances is governed by molecular sieving (sterically restricted diffusion) and therefore that this barrier is selectively permeable to these substances on the basis of molecular size.(ABSTRACT TRUNCATED AT 250 WORDS)